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1. 

DOOR SUPPORTED FOR MOVEMENT ON 
TRACKS BETWEEN FULL AND PARTAL 

OPEN AND CLOSED POSITIONS 

This application is a divisional of U.S. patent application 5 
Ser. No. 1 1/218,393, filed Aug. 31, 2005 now abandoned, the 
full disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to the field of doors and other 10 
closures Supported on rollers and guided in tracks. More 
particularly, the invention pertains to Such doors formed of 
hinged panels, each panel alternately connected to and sepa 
rated from the other panels. 

Doors for opening and closing openings in garages, sheds 
and other storage spaces are usually formed of panels that 
extend laterally between tracks located at opposite sides of 
the opening. The panels, arranged in a series, each carry 
rollers at each lateral side. The rollers are supported on the 
tracks, which guide movement of the door panels as the door 
is opened and closed. Each track includes a horizontal length 
located above the opening, a vertical length parallel to the 
sides of the opening, and an arcuate transition section con 
necting the horizontal and vertical lengths. 
The panels carry hinges, which interconnect the panels so 

that the door panels move as a unit along the tracks and 
articulate about the axis of the hinge pin when the door passes 
along the transition section. 

Doors of this kind are either fully opened or fully closed. 
When the door is open, the door panels are in the horizontal 
track length; when closed, the lower panel is supported on the 
ground and all the panels are in a vertical plane filling the 
opening. 

There is a need for a door of this kind to be partially open 
and partially closed so that it allows ventilation, provides a 
line of sight through the opening, and prevents the entrance of 
animals, wind-blown debris, and other unwanted objects. 

SUMMARY OF THE INVENTION 
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A door, according the present invention, can be fully open 
and fully closed manually or with use of remotely controlled 
automatic opening and closing equipment. 
The door can also be partially opened such that some of the 

upper door panels are raised along Supporting tracks into a 45 
horizontal plane over the opening, and lower door panels rest 
on the ground in a vertical plane providing an opening 
between the upper, open panels and the and lower, closed 
panels. Splithinges are manipulated to disconnect adjacent 
door panels, thereby determining the location the opening. 50 
The size of the opening is controlled by adjusting the location 
of the raised panels. 

To disconnect adjacent door panels, a release pin is 
removed from the hinges at each side of the door, to reconnect 
the door panels, the release pin reengages the hinges. A quick 55 
connect/release pin provides a continuous elastic biasing 
force to assist the operator in performing these operations. 

To prevent roller interference at the transition radius, each 
roller can be supported on the respective hinge with a resilient 
Suspension that continually urges the roller toward the Sup- 60 
porting track, thereby ensuring continuous Support of the 
door on the tracks and automatically increasing the space 
between adjacent rollers at the transition. 

The release pins are readily engaged and disengaged 
manually by an operator, and the hinge plates are formed so 65 
they are guided into their correct position before being 
engaged. 

2 
A door assembly, according to the present invention, 

includes multiple door panels arranged in series along later 
ally spaced tracks, extending laterally between the tracks, and 
Supported for movement on the tracks. A first pair of hinge 
plates is secured to a first door panel, each member of the first 
pair being located at an opposite lateral side of the first panel. 
A second pair of hinge plates is secured to a second door 
panel, each member of the second pair being located at an 
opposite lateral side of the second panel. A first release pin 
alternately disconnects and connects the first and second 
hinge plates at the first lateral side of the door panels. A 
second release pin alternately disconnects and connects the 
first and second hinge plates at the second lateral side of the 
door panels. 

DESCRIPTION OF THE DRAWINGS 

The above, as well as other advantages of the present 
invention, will become readily apparent to those skilled in the 
art from the following detailed description of a preferred 
embodiment when considered in the light of the accompany 
ing drawings in which: 

FIG. 1 is a perspective view of the interior surface of a 
garage door showing the door partially open at door panels 
separated by splithinges; 

FIG. 2 is a top view of a split hinge, according to this 
invention, located at the left-hand door track and connecting 
adjacent door panels; 

FIG. 3 is a perspective side view of the splithinge of FIG. 
2: 

FIG. 4 top view of the splithinge located at the left-hand 
door track showing the adjacent door panels disconnected by 
the hinge; 

FIG. 5 is a top view of a splithinge located at the center of 
the door of FIG. 1 and connecting the adjacent door panels; 

FIG. 6 is a side view of a quick release pin for use with the 
splithinges; 

FIG. 7 is a top view of a splithinge located at the right-hand 
door track showing a quick-connect pin in the closed position 
connecting the adjacent door panels; 

FIG. 8 is a top view of a splithinge located at the right-hand 
track showing a quick-connect pin in the open position having 
been disengaged from the splithinges; 

FIG. 9 is a front view of a split hinge located near the 
right-hand track of the door showing a quick-connect pin in 
the open position and the door panels having been moved 
apart; and 

FIG.10 is a top view of a splithinge located at the left-hand 
door track, connecting adjacent door panels, and elastically 
urging the rollers toward engagement with the track. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, FIG. 1 shows the interior surface 
ofadoor 10 fitted with splithinges located at the door's lateral 
edges and at a center longitudinal axis 12. The door 10 shown 
in the figures is a garage door, although a door according to 
this invention may be used to open and close any Suitable 
opening. 
The door 10 is formed in consecutive sections or panels 14, 

16, 18, 20, which extend laterally between tracks 22, 24 
located, respectively, at the left-hand side and right-hand side 
of an opening that is closed and opened by the door. The door 
10 carries rollers at each lateral edge, each roller being fitted 
into one of the tracks 22, 24, which Support the door and guide 
its travel along a vertical and horizontal path defined by the 
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tracks. Each door panel 14, 16, 18, 20 extends longitudinally 
along axis 12 when the door is fully closed. Adjacent panels 
are mutually interconnected and hinged to permit the door to 
follow the curvature of the tracks 22, 24 as the door is raised 
and lowered. 

When the door 10 is fully open, it lays in a substantially 
horizontal plane supported on the tracks 22, 24 over the 
opening. When the door 10 is fully closed, it occupies a 
Vertical plane in the opening and its lower edge 25 rests on the 
ground. As FIG. 1 illustrates, the door 10 may also be partially 
open such that the upper door panels 14, 16 are raised into a 
horizontal plane Supported on the tracks over the opening, the 
lower panel 20 is in a vertical plane resting on the ground, and 
a space between panels 18 and 20 is open. Depending on the 
location where the panels are separated to provide the par 
tially opened condition, Some of the upper panels 14, 16 may 
be in the horizontal plane and panel 18 may be in a vertical 
plane connected to panel 16 but separated from the lower 
panel 20, thereby providing an opening between panels 18 
and 20. 

Preferably each door panel 14, 16, 18, 20 is reinforced with 
an upper horizontal stiffener 26 and a lower horizontal stiff 
ener 28, a vertical stiffener 30 located at the left-hand door 
edge, a vertical stiffener 31 located at the center, and a vertical 
stiffener 32 located at the right-hand door edge. 
A pair of centrally located splithinges 34 alternately con 

nects and disconnects adjacent panels at the center axis 12 of 
the door 10. A pair of splithinges 36 alternately connects and 
disconnects adjacent panels at the left-hand door edge. A pair 
of splithinges 38 alternately connects and disconnects adja 
cent panels at the right-hand door edge. 
The splithinges 36 at the left lateral door edge are illus 

trated in FIGS. 2 and 3. Hinge 36 includes an upper hinge 
plate 40, in the form of a channel with a face plate securely 
attached to stiffener30 and door panel 18; a lower hinge plate 
42, in the form of a channel with a face plate securely attached 
to the stiffener 30 and door panel 20; an upper roller 44, 
Supported on the legs of the upper hinge plate 40 and fitted 
into track 22; and a lower roller 46, supported on the legs of 
the lower hinge plate 42 and fitted into track 22. 

Roller 44 is rotatably supported on the end of a shaft 48, 
which extends laterally rightward from roller 44 through a 
sleeve 50 and mutually aligned holes formed in the legs52,54 
of upper hinge plate 40. Similarly, roller 46 is rotatably sup 
ported on a shaft 56, which extends laterally rightward from 
roller 46 through a sleeve 58 and mutually aligned holes 
formed in the legs 60, 62 of lower hinge plate 42. Channel legs 
52, 54 of the upper hinge plate 40 extend downward toward 
the lower hinge plate 42, whose legs 60, 62 extend upward 
toward the upper hinge plate 40. Leg 52 passes within leg 60, 
leg 54 passes within leg 62, and mutually aligned holes 64 are 
formed in the legs52,54, 60, 62 in the area of the overlap. The 
upper ends of the legs 60, 62 of the lower hinge plate 42 are 
flared outward laterally to guide movement of the legs 52, 54 
of the upper hinge plate 40 into their proper position when the 
door closes the opening between panels 18 and 20. 
When the door panels 16, 18 are connected by hinge 36, a 

cylindrical release pin 66 is fitted through the holes 64. 
thereby connecting the upper and lower hinge plates 40, 42 
and permitting the adjacent door panels 18, 20 to articulate 
about the axis of the pin as the door travels on the track 22. 
When the release pin 66 is installed in the splithinge plates 
40, 42, it is disposed parallel to the horizontal edges of the 
adjacent door panels and it is aligned with those door edges. 
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4 
The splithinges 38 at the right-hand door edge (shown in 

FIG. 1) are substantially the same as splithinges 36, except 
that they are of the opposite hand and are Supported on track 
24. 
When the release pin 66 is removed from the splithinge 

pairs 36,38 at the lateral edges of the door and a release pin is 
removed from the splithinge pair 34 at the center of the door, 
panel 18 is disconnected from panel 20. The upper panels 18, 
16, 14 can then be raised as a unit while mutually connected, 
and the lower panel 20 can be supported on the floor, thereby 
partially opening the door 10. FIG. 4 shows split hinge 36 
with its release pin 66 removed and door panel 18 raised from 
panel 20. The opening can be located between any two of the 
door panels by removing the release pins from the selected 
door panel interface. 

FIG. 5 illustrates a splithinge 34 of the type located at the 
center of the door 10, secured to panels 18, 20 and the central 
stiffener 31. Each of the center split hinges 34 includes an 
upper hinge plate 70 secured to the stiffener 31, and a lower 
hinge plate 72 secured to stiffener31. Legs 74, 76 of the upper 
hinge plate 70 extend downward toward the lower hinge plate 
72, whose legs 78, 80 extend upward toward the upper hinge 
plate 70. Leg 78 overlaps leg 74, leg 80 overlaps leg 76, and 
mutually aligned holes 82, 83 are formed in the legs in the 
areas of the overlaps. A release pin 86, fitted through the holes 
82.83, secures the upper and lower hinge plates 70, 72 mutu 
ally and the adjacent door panels 18, 20. When pin 86 is 
installed in the hinge, pin 86 extends laterally parallel to the 
edges of the door panels, and it is aligned with the door edges. 
Pin 86 permits the door panels 18, 20 to articulate as the door 
moves along the tracks 22, 24. The upper ends of the legs 78, 
80 of the lower hinge plate 72 are flared outward laterally to 
guide movement of the legs 74, 76 of the upper hinge plate 70 
into their proper position when the door closes the opening 
between panels 18 and 20. 
A quick-release pin 90, which may be substituted for 

release pin 66 in the splithinges 36, 38, is illustrated in FIG. 
6, which shows the release pin 90 disassembled before assem 
bly in its splithinge with the parts arranged in their installed 
position. An outboard latch 92, located laterally outward 
toward the door edge when the pin 90 is installed, extends 
radially and laterally from a latch pin 94, which is formed 
along a portion of its length with a bore 95 directed along an 
axis 96 of the pin 94. An inboard latch 98, located laterally 
inward from the door edge when the pin 90 is installed, 
extends radially and laterally from a second latch pin 100 
having a shoulder 102 and a reduced diameter portion 104, 
which extends axially from the shoulder 102. The reduced 
diameter portion 104 is sized to fit in the bore 95 of latch pin 
94. 
The latch pins 94, 100 are secured mutually by inserting a 

threaded set screw or pin 106 and 106", respectively, in 
aligned radial holes formed in the bored length portion of 
latch pin 94 and in the reduced diameter portion 104 of latch 
pin 100. 
The end of latch pin 100 is formed with radial handle 108, 

which facilitates manually rotating the pin 90 when it is 
installed in its split hinge. A compression spring 110 bears 
against the outboard latch92 and against the inboard channel 
leg 54 when the quick-release pin 90 is installed. The force 
produced by spring 110 continually urges the outboard latch 
92 into engagement with the holes 64 in the overlapping 
outboard legs of the splithinge plates 40, 42. 
A splithinge 120 for use with release pin 90 is illustrated in 

more detail in FIGS. 7-9 shown at the right-hand edge of the 
door 10 and secured to panels 18, 20. The split hinge 120 
includes an upper plate 122 in the form of a channel securely 
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attached to stiffener 32 and door panel 18; a lower plate 124 
in the form of a channel securely attached to the stiffener 32 
and door panel 20; an upper roller 126, Supported on the legs 
of the upper channel plate 122 and fitted into track 24; and a 
lower roller 128, supported on the legs of the lower channel 
plate 124 and fitted into track 24. 

Roller 126 is rotatably supported on the end of a shaft 130, 
which extends laterally leftward from roller 126 through a 
sleeve 132 and mutually aligned holes formed in the legs 134, 
136 of the upper channel plate 122. Similarly, roller 128 is 
rotatably supported on a shaft 138, which extends laterally 
leftward from roller 128 through a sleeve 140 and mutually 
aligned holes formed in the legs 142,144 of the lower channel 
plate 124. Channel legs 134, 136 of the upper channel plate 
122 extend downward toward the lower channel plate 124, 
and whose legs 142, 144 extend upward toward the upper 
channel plate 122. Leg 134 overlaps leg 142, leg 136 overlaps 
leg 144. Similar to holes 82 and 83 shown in the splithinge 34 
which is illustrated in FIG. 5, and holes 64 in splithinges 36 
and 38 illustrated in FIGS. 2-4, with the substitute splithinges 
122, 124 mutually aligned holes 150, 151 shown in FIGS. 7-9 
are formed in the legs 134, 136, 142, 144 in the area of the 
overlap. The lower ends of the legs 134, 136 of the upper 
hinge plate 122 are flared outward laterally to guide move 
ment of the legs 142, 144 of the lower hinge plate 124 into 
their proper position when the door closes the opening 
between panels 18 and 20. 

Release pin 90 is supported on legs 134, 136 by inserting it 
into aligned holes 152 located between roller sleeve 132 and 
holes 150, 151. The holes 152, on which pin 90 is supported, 
are spaced from holes 150, 151 such that latch92 can engage 
holes 150 and latch 98 can engage holes 151. 

Release pin 90 is installed by the following preferred steps: 
(1) inserting latch pin 94 into hole 152 in channel leg 134, (2) 
inserting spring 110 between leg 136 and latch92, (3) insert 
ing latch pin 100 through hole 152 in the channel leg 136, (4) 
inserting the reduced diameter portion 104 into bore 95, and 
(5) securing the latch pins together using the pin 106" or set 
screw 106 such that latch98 engages holes 151 when latch92 
is engaged with holes 150. FIG. 7 shows the release pin 90 
installed in the split hinge assembly 120, which is in the 
closed position. 

FIG. 8 shows the release pin 90 disengaged from the split 
hinge assembly 120. To disengage the release pin 90, the 
handle 108 is pulled leftward against the force of spring 110 
sufficiently far such that latch 92 is removed from holes 150 
and latch98 is removed from holes 151. Then the handle 108 
is rotated to the position shown in FIG.8. The force of spring 
110 pushes latch92 toward channel leg 134 and pulls latch98 
toward channel leg 136, but the latch cannot engage the chan 
nel holes 150, 151 and the pin remains disengaged. 
The release pin is reengaged by pulling the handle 108 

leftward from the position shown in FIG. 8, rotating the 
handle to align latch92 with channel holes 150 and latch 98 
with channel holes 151, and releasing the handle to allow the 
spring 110 to urge the latches 92, 98 into their respective 
engagement holes 150, 151. 

FIG. 9 shows the release pin 90 disengaged from the split 
hinge assembly 120, and the upper and lower channels plates 
122, 124 of the splithinge assembly 120 separated to open a 
space between door panels 18 and 20. 

Finally, it is important that the splithinge assembly avoids 
interference between the rollers that may occur where the 
track radius provides a transition between the horizontal 
length above the aperture and the vertical length beside the 
aperture, particularly where the track radius is relatively 
Small, the panel height is large and/or the panels are heavy. 
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6 
Therefore, it may be necessary that the longitudinal spacing 
between the rollers 44, 46 carried on each pair of the split 
hinge plates 40, 42 be increased, and the rollers be elastically 
biased toward the respective track 22 as illustrated in the 
embodiment shown in FIG. 10. 
More specifically, viewing FIG. 10 the channel legs 52,54 

of hinge plate 40', having a hinge attachment plate 40". Sup 
port a laterally directed pin 160 secured to the legs 52, 54 by 
latch pins 162, 163. Roller shaft 48 is fitted into a sleeve 164, 
which may be secured to shaft 48 by a pin or set screw 166 to 
establish the distance the roller 44 extends laterally from the 
hinge plate 40'. Further yet, a spacer 165 can be used to secure 
the minimal distance between the roller 44 and hinge plate 
40', thereby additionally assuring that the roller 44 and cor 
responding panels 18, 20 do not bind with the track 22 during 
travel. The roller 44 is rotatably supported on shaft 48 by 
bearings (not shown) located between the outer surface of 
shaft 48 and a hub of the roller 44. Sleeve 164 is formed with 
two laterally spaced legs 168,170, which extend from the axis 
of roller shaft 48 to pin 160. The legs are each formed with 
mounting pivot pin holes 161, by which the sleeve 164 and 
roller 44 are pivotably supported on pivot pin 160. A torsion 
spring 172 includes a loop 174, which encircles the shank of 
pivot pin 160, a first leg 176, which contacts sleeve 164 and 
urges roller 44 toward engagement with track 22, and a sec 
ond leg 178, which contacts the surface of hinge attachment 
plate 40" and provides a force that reacts the force applied to 
sleeve 164. 

Hinge plate 42 includes a similar arrangement to that illus 
trated in FIG. 10 for elastically biasing roller 46 toward 
engagement with track 22. Release pin 66 connects the over 
lapping legs 52,54", 60', 62 through attachment pin hole 64 
of the adjacent splithinge plates 40' and 42. 
The arrangement of FIG.10 elastically supports each roller 

on its hinge plate 40' and continually urges the roller toward 
the Supporting track, thereby ensuring continuous Support of 
the door on the tracks and automatically increasing the space 
between adjacent rollers when the panel hinge assembly 
moves along the track transition section. 

In accordance with the provisions of the patent statutes, the 
present invention has been described in what is considered to 
represent its preferred embodiments with the various modi 
fications if and as necessary. However, it should be noted that 
the invention can be practiced otherwise than as specifically 
illustrated and described without departing from its spirit or 
Scope. 
What is claimed is: 
1. A garage door assembly for an opening comprising: 
first and second garage door panels; 
a first pair of hinge plates secured to the first panel, each 
member of the first pair being located at one of respec 
tive first and second lateral sides of the first panel; 

a second pair of hinge plates Secured to the second panel, 
each member of the second pair being located at one of 
respective first and second lateral sides of the second 
panel; 

a first release pinsecured to and pivotably Supported on one 
hinge plate of the first and second hinge plates at the first 
lateral side of the panels, and elastically biased toward 
engagement with the first and second hinge plates 
located at the first lateral side of the panels: 

a second release pin secured to and pivotably Supported on 
one hinge plate of the first and second hinge plates at the 
second lateral side of the panels, and elastically biased 
toward engagement with the first and second hinge 
plates located at the second lateral side of the panels; 

first and second laterally spaced tracks; 
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a first roller supported on the first track and secured to one 
of the hinge plates of the first pair of hinge plates; 

a second roller Supported on the second track and secured 
to the other hinge plate of the first pair of hinge plates; 

a third roller supported on the first track and secured to one 
of the hinge plates of the second pair of hinge plates; and 

a fourth roller Supported on the second track and secured to 
the other hinge plate of the second pair of hinge plates; 
and 

wherein each member of the first hinge plate pair includes: 
a first attachment plate secured to the first panel; 

first and second legs, each leg extending from the first 
attachment plate and having first attachment hole 
aligned with the first attachment hole of the other leg: 

wherein each member of the second hinge plate pair 
includes: 
a second attachment plate secured to the second panel; 

third and fourth legs, each leg extending from the second 
attachment plate and having a second attachment hole 
aligned with the second attachment hole of the other leg; 
and 

wherein each release pin includes a first axis and a second 
axis, a latch pin and spring aligned along the first axis, 
and first and second latch pins aligned along the second 
axis, said secondaxis spaced and parallel to the first axis, 
said spring for biasing said first and second latch pins 
toward engagement with the first and second hinge 
plates located on the same lateral side of the panels, so 
that the first release pin alternately disconnects and con 
nects the first and second hinge plates at the first lateral 
side of the panels upon disengaging and engaging, 
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8 
respectively, the corresponding first and second attach 
ment holes, and the second release pin alternately dis 
connects and connects the first and second hinge plates 
at the second lateral side of the panels upon disengaging 
and engaging, respectively, the corresponding first and 
second attachment holes. 

2. The garage door assembly of claim 1, wherein 
the first and second attachment holes are latch holes; and 
the latch holes of each member of the first pair of hinge 

plates are able to be aligned with the latch holes of the 
second hinge plate member located on the same lateral 
side of the panels. 

3. The garage door assembly of claim 2, further compris 
1ng: 

a first center hinge plate secured to a center portion of the 
first panel and having a first pair of mutually aligned 
center plate attachment holes; 

a second center hinge plate secured to a center portion of 
the second panel and having a second pair of mutually 
aligned center plate attachment holes; and 

a center release pin secured to and pivotably supported on 
one of the first and second center hinge plates, and being 
elastically biased toward engagement with the first and 
second center hinge plates for alternately disconnecting 
and connecting the first and second center hinge plates 
upon disengaging and engaging, respectively, the first 
pair and second pair of center plate attachment holes. 

4. The garage door assembly of claim 1, wherein: 
each member of the first and second hinge plate pairs 

further include, respectively, a sleeve for a roller shaft. 
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